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WE CLAIM: 

1 . An apparatus for use in collecting airborne particles in a collection vessel 
comprising an open end and a closed end spaced from the open end, the apparatus comprising a 
collection-vessel retaining member adapted to be removably coupled to the collection vessel, the 

5 retaining member comprising an air-inlet conduit for permitting air to flow into the collection 
vessel through the open end and an air-outlet conduit for permitting air to exit the collection 
vessel through the open end, the air-inlet conduit and the air-outlet conduit being configured 
such that, when the collection vessel is coupled to the retaining member, air flowing into the 
collection vessel establishes a cyclonic flow path to cause airborne particles to separate from the 
10 air. 

2. The apparatus of claim 1, wherein the air-inlet conduit is non-orthogonal to a 
plane that is parallel to the open end of the collection vessel. 

15 3. The apparatus of claim 2, wherein the air-inlet conduit extends at an angle of 

about 30"^ to 45° with respect to the plane. 

4. The apparatus of claim 1, wherein the air-outlet conduit extends generally 
axially relative to the collection vessel. 

20 

5. The apparatus of claim 1, wherein the retaining member is tiireaded to receive 
corresponding threads on the collection vessel so that the collection vessel can be easily screwed 
onto and removed from the retaining member. 

25 6. The apparatus of claim 1 , wherein the retaining member coixq^rises a unitary 

body, the air-inlet conduit comprises a first passageway defined in tiie body, and the air-outlet 
conduit comprises a second passageway defined in the body. 
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7. The apparatus of claim 6, wherein the first passageway extends generally 
tangentially with respect to an inner surface of the collection vessel. 

8. The apparatus of claim 1 , wherein: 

5 the collection vessel is a first collection vessel, the air-inlet conduit conq^rises a first air- 

inlet conduit, and the air-outlet conduit comprises a first air-outlet conduit; and 

the retaining member is adapted to be removably coupled to a second collection vessel, 
the retaining member further comprising a second air-inlet conduit and a second air-outlet 
conduit, the first air-outlet conduit being in fluid communication with the second air-inlet 
10 conduit so that air flowing through the first air-outlet conduit flows into the second collection 
vessel through the second air-inlet conduit and exits the second collection vessel throu^ the 
second air-outlet conduit, the second air-inlet conduit and second air-outlet conduit being 
configured to establish a cyclonic flow path in the second collection vessel to cause airbome 
particles to separate firom the air flowing through the second collection vessel. 

15 

9. The apparatus of claim 8, wherein the particles deposited in the first collection 
vessel are generally larger than the particles deposited in the second collection vessel. 

10. The apparatus of claim 8, wherein flie retaining member is configured to 
20 support the first and second collection vessels in the same orientation. 

1 1 . The apparatus of claim 1 0, wherein the retaining member is configured to 
support the first and second collection vessels in a generally vertically upright orientation. 

25 12. An apparatus for use in collecting airbome particles conq^rising: 

a collection vessel in which airbome particles are collected for analysis; 
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an air-inlet conduit for conducting air into the collection vessel, tbe air-inlet conduit 
being non-orthogonal and non-parallel to a line extending longitudinally with respect to the 
collection vessel; and 

an air-outlet conduit for conducting air out of the collection vessel; 
5 wherein the air-inlet conduit and the air-outlet conduit are situated to cause air flowing 

through the collection vessel to create a vortex, thereby causing airborne particles to separate 
from the air flowing through the collection vessel. 

13. The apparatus of claim .12 wherein: 

10 the collection vessel is a first collection vessel, the air-inlet conduit comprises a first air- 

inlet conduit, and the air-outlet conduit comprises a first air-outlet conduit; and 
the apparatus further comprises: 

a second collection vessel; 

a second air-inlet conduit in fluid communication with the first air-outlet 
15 conduit so that air flowing through the first air-outlet conduit is conducted into the 

second collection vessel through the second air-inlet conduit, the second air-inlet 
conduit being non-orthogonal to a line extending longitudinally with respect to the 
second collection vessel; and 

a second air-outlet conduit for conducting air out of the second collection 

20 vessel; 

wherein the second air-inlet conduit and the second air-outlet conduit are 
situated to cause air flowing through the second collection vessel to create a vortex, 
thereby causing airborne particles to separate firom the air flowing througfh the second 
collection vessel. 

25 

14. The apparatus of claim 13, wherein the first collection vessel is supported in the 
same orientation as the second collection vessel. 
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15. The apparatus of claim 12, further comprising a vacuum source fluidly 
coraiectable to the air-outlet conduit to draw air through the collection vessel. 

16. The apparatus of claim 12, wherein: 
5 the collection vessel has an open end; 

the air-inlet conduit conducts air to flow into the collection vessel throu^ the open end; 

and 

the air-outlet conduit conducts air to flow outwardly flrom the collection vessel through 
the open end. 

10 

17. The apparatus of claim 12, further con^rising an air-flow member adapted to 
be removably coupled the collection vessel, wherein the air-inlet conduit and the air-outlet 
conduit are passageways defined in the air-flow member. 

15 18. The apparatus of claim 17, wherein the air-outlet conduit extends into the 

collection vessel through an open end thereof. 

19. The apparatus of claim 13, further conq)rising an air-flow member adapted to 
be removably coupled the first and second collection vessels, wherein the first and second air- 

20 inlet conduits and the first and second air-outlet conduits are passageways defined in the air-flow 
member. 

20. The apparatus of claim 12, wherein the air flow in the collection vessel is a 
reverse-flow cyclone. 

25 

21. The apparatus of claim 12 having a 50% cut-ofiT diameter of 2 microns. 
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22. A method for analyzing aiibome particles, the method comprising: 
flowing untreated air into a collection vessel; 

establishing a reverse cyclonic air flow pattern in the collection vessel such that 
particles are separated from the air and are collected in the collection vessel; and 
5 performing an analysis of the particles separated from the air. 



10 



23. The method of claim 22, wherein performing an analysis of the particles 
separated from the air comprises perfonning an analysis of the particles while the particles are 
still in the collection vessel. 

24. The method of claim 23, wherein perfoiming an analysis of the particles 
comprises performing PGR on the particles while the particles are still in the collection vessel. 



25. The method of claim 23, wherein perfonning an analysis of the particles 

15 comprises detecting for the presence of a specific type of particle while the particles are still in 
the collection vessel. 

26. The me&od of claim 25, wherein the presence of a specific type of particle is 
detected by an assay that is contained in the collection vessel as air flows dxrough the collection 

20 vessel and particles are separated from the air. 

27. The method of claim 22, wherein: 

the collection vessel comprises a first collection vessel; and 
the method further comprises: 
25 conducting air from the first collection vessel into a second collection vessel; 

and 

establishing a cyclonic air flow pattern in the second collection vessel such that 
particles are separated from the air and are collected in the second collection vessel. 
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28. The method of claim 27, wherein the particles collected in the second collection 
vessel are generally smaller than the particles collected in the first collection vessel. 

5 29. The method of claim 27, further comprising performing an analysis on the 

particles that are collected in the second collection vessel. 

30. The method of claim 27, wherein the analysis is performed while tiie particles 
are still in the second collection vessel. 

10 

31. The method of claim 22, wherein the analysis of the particles is performed 
while air is flowing through ttae collection vessel. • 

32. The method of claim 22, wherein the particles are bioaerosols. 

15 

33. The method of claim 22, wherein the particles collected in the collection vessel 
are approximately equal to and greater than 2 microns in size. 

34. A method for collecting airborne particles for analysis, the method comprising: 
20 flowing air into a cyclone device in a direction that extends generally tangentially with 

respect to an inner surface of cyclone device, the direction being non-orthogonal to a line that is 
parallel to a longitudinal axis of the cyclone device, wherein the air flowing through the cyclone 
device establishes a cyclone; and 

separating airborne particles from the air flowing through the cyclone device. 

25 

35. The method of claim 34, wherein the air flowing through the cyclone device 
establishes a reverse-flow cyclone. 
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36. The method of claim 34, wherein the cyclone device is a microcentrifuge tube. 

37. The method of claim 34, wherein the air flowing into the cyclone device is 
conducted througli an inlet conduit of an air-flow fitting coupled to the cyclone device, and 

5 wherein air flowing out of the cyclone device is conducted through an outlet conduit of the air- 
flow fitting. 

38. The method of claim 34, wherein air flowing outwardly from the cyclone 
device is conducted into another cyclone device to fiirther separate airbome particles firom the air 

10 flow. 

39. The method of claim 33, fiirther comprising performing an analysis on the 
particles that are separated fix>m the air flowing through the cyclone device. 



